Abstract Oral cancer is one of the most common types of cancer seen in India with buccal and alveolo buccal regions being the most frequent subsites. A retrospective analysis of buccal and alveolo buccal cancer patients undergoing neck dissection from 1995 to 2009 was performed to analyze the profile of neck dissections and patterns of nodal involvement in these patients. Total 310 neck dissections were done for buccal and alveolo-buccal cancer including 41 (13.2 %) RND, 231(74.5 %) MND and 38 (12.2 %) Supraomohyoid neck dissection (SOHND). Clinically palpable nodes were present in 75.9 % patients but only 117 (38 %) were pathologically node positive. 20 % had occult positive nodes in N0 group. Level I was most commonly involved with 35 % having positive nodes in more than one level. There were no patients with isolated involvement of level IV or V with only 3.9 % patients with involvement of level III. Current guidelines recommend neck dissection in all clinically node positive patients. However, our experience shows that neck is over treated in majority of patients and there is a need to optimize surgical management of neck in these patients.
Introduction
Oral squamous cell cancer (OSCC) is one of the most common cancers in India [1] . The disease differs from western world with buccal and alveolo-buccal subsites and advanced stage at presentation more common in India [2] . Locally advanced disease is indeed a surgical challenge, as it requires a blend of radical excision with functional and cosmetic preservation. The strategy for management of neck nodes in these patients is equally important to attain optimum loco-regional control. The surgical management of neck nodes has evolved during last few decades from radical neck dissection to selective node dissections (SND) and sentinel lymph node biopsy (SLNB) procedures. The aim of this study was to analyze the patterns of neck dissection trends and clinical and pathologic node involvement in patients presenting with buccal and alveolo-buccal cancer.
Materials and Methods
A retrospective review of prospective computerized oral cancer database at department of Surgical Oncology, Dr BRA-IRCH, All India Institute of Medical sciences (AIIMS), Delhi was performed for patients presenting between 1995 and 2009 with oral cancer involving buccal or alveolo-buccal sub sites. Patients with previously untreated, pathologically proven, OSCC arising in buccal or alveolobuccal site were included in the study. Patients with cancers arising at other subsites with extension to buccal mucosa or alveolus were excluded from the study. Patients who did not undergo a neck dissection and upper alveolus tumors were also excluded. Details of clinical examination and CT scan (whenever done) were recorded. These were then taken as basis for classifying patients into node negative (cN0) or node positive (cN+). All patients with clinically positive neck nodes underwent a comprehensive neck dissection (CND) in either RND or MND. Patients with clinically negative neck with high risk factors had a SOHND. All patients with pathological proven N+ neck were given adjuvant post-operative Radiotherapy (PORT).
The records of these patients were analyzed in relation to the profile of neck dissections and pattern of nodal involvement. All patients were restaged as per 2002 American Joint Committee on Cancer (AJCC) staging system. The stage of presentation, neck dissection performed and pathologic features of the neck dissection specimen including total nodes, positive nodes and pathologic stage were documented.
Results
Seven hundred ninety four patients underwent surgery for OSCC between 1995 and 2009. Of these 794 patients, 313 patients (39.4 %) had primary buccal and alveolo-buccal cancer. Out of 313 patients, 303 patients underwent 310 neck dissections. Seventy four percent of patients presented in an advanced stage (stage III and IVA) of the disease. Majority (75.9 %) of the patients were cN+ with only 24.1 % being cN0. During the early part of the study, a higher percentage of patients underwent RND during the initial part of the study. This trend (Fig. 1 ) changed in the later years in tune with the changing guidelines of neck dissections. Table 1 provides the details of these procedures.
Among this entire cohort of buccal and alveolo-buccal cancers, only 113 patients (37.2 %) had positive lymph nodes on pathologic analysis of the neck dissection specimen (pN+). Of the 239 patients (79.5 %) in cN+ group 57.4 % did not have any pathologic positive lymph nodes ( Table 3 ). The sensitivity of clinical examination for detection of neck nodes was 86.7 % but the specificity was a mere 30.5 %. Hence, even though only a minority of cN+ patients eventually had positive lymph nodes on pathologic examination, all were subject to a MND I procedure with its associated morbidities. Fifteen patients (20.5 %) in cN0 group had occult neck secondary. The rate of occult neck secondary was 17.6 % and 23 % in early and advanced T stages, respectively (Table 2) .
Among the pathologically node positive group, (pN+), the median number of positive nodes was two (range 1-21). The level wise distribution of nodes was available for 108 of 113 patients. Level I was the most common level involved in pN+ group (67.8 %). Level II was involved in 17.5 % of pN+ patients. The overall involvement of level IV and V was 9.4 % and 4.7 % respectively. This nodal involvement at levels IV and V was always associated with positive nodes at level I or II. There was no case of skip metastasis occurring to either level IV or level V. The incidence of skip metastases to level III was merely 3.9 %. Positive nodes were found in more than one level in 35.2 % of patients in pN+ group. The positive lymph node percentage was 33.3 % and 44.7 % in early (T1 and T2) and late T stages (T3 and T4), respectively.
Discussion
Crile advocated radical neck dissection as essential component in management of head and neck cancers in 1906 [3] . Even though oral cancers were a minority in his series, RND became standard of treatment for all oral cancers. Over the years, the radicalism of RND has given way to MND, which by itself stands challenged by selective node dissections e.g. SOHND and of late the super selective lymph node dissection using sentinel lymph node biopsy (SLNB). However, despite years of clinical experience, technological and radiologic advances and multiple surgical procedures, a clear guideline that would ensure low failure rates without over treating the patients, still eludes us.
Clinically all patients can be grouped in to neck node negative (N0) or positive groups (N+). For a N0 neck, a difference in opinion exists between authors advocating wait and watch policy and those advocating a prophylactic therapy in high-risk group. Jalisi et al demonstrated 55 % survival in the neck dissection group as compared to 33 % in observation group. The locoregional control increased from 50 % to 91 % as well, when neck dissection was performed [4] as compared to the observation group. The salvage therapy often needed in the observation group was found to be more extensive than the elective therapy. This had lead to a consensus on elective therapy for patients with risk of occult metastases more than 20-25 %. A number of anatomic, radiographic, pathologic and clinical studies have demonstrated that lymphatic drainage of oral cancers occurs in a systematic and predictable manner [5] . It has been demonstrated that level IIb involvement in this setting is rare except in nasopharyngeal carcinoma [5] . Shah et al demonstrated only 9 % incidence of positive nodes in level IV [6] . The incidence of level V nodes was mere 2 % [6] . All the above observations make a Supraomohyoid Neck dissection (SOHND) an ideal candidate in node negative patients. Patients having pathologically negative nodes after SOHND have shown a failure of 10 % only [7] . In patients with pathologically positive nodes, failure rates ranges from 10 to 24 % [7] . The use of adjuvant RT in this setting brings down the rates to 0-15 % [7] . SOHND helps in preservation of injuries to important neck structures including spinal accessory hence providing best functional result with adequate nodal clearance in node negative patients Table 3 .
The present recommendations advocate a modified radical neck dissection (MND) in all patients with positive neck nodes [7] . In fact, a comprehensive neck dissection is thought to be the only prudent surgical option by many for these patients [7, 8] . The rationale behind this recommendation is that even palpable nodes less than 3 cm in size have increased incidence of extracapsular spread. This may breach aponeurotic planes, which are preserved in MND II AND III. In our setup majority patients present with advanced stage disease (73.9 %T3 and T4 tumors in our series) with large, infected growths and hence the 75 % node positive rate in our patient group. However, a majority of positive neck patients eventually turn up to be pathologically node negative, (57.4 % patients in our group). In addition, the mean value for number of positive nodes in our series is only two. There is growing evidence in literature that SND can be employed in some of these patients as an alternative to MND I. Even though the rate of metastasis to all levels increases in patients with N+ disease, the pattern of involvement is still similar to what is seen in N0 neck [6] . Several authors have reported similar control rates with selective node dissection in the N+ neck [9, 10] . Andersen et al reported a 94.3 % regional control rates in node positive patients undergoing a SND [11] . Kowalski et al did not find isolated pN+ nodes at level IV or V in their analysis of N+ patients, results similar to this study. Hence if the nodes at level I and II are negative, a comprehensive neck dissection may not be needed. Their reported pN0 rate was 57.4 % in this subset of patients, which is similar to our rate [12] . Chepeha et al reported comparable regional control rates in N+ patients undergoing SND followed by RT as compared to patients subjected to MND with RT [13] . Medina et al reported a 12.5 % regional failure rate in N+ patients undergoing SND and RT [14] . The above studies do support an expanded role of SND in N+ patients. This is important in light of the fact that shoulder function is significantly worse in patients after MND as compared to SND [15] . A large prospective study is required to compare MND with SND in the N+ patients to conclusively establish SND as an alternative to MND but at present SND is still recommended for nodal disease present in levels I and II only [5] .
Our results show that most of the patients in our setup present in advanced stages of the disease with large and often neglected oral ulcers. These patients tend to have poor oral hygiene with ulcerated growth and super added component of infection. This could be one of the reasons of high prevalence of significantly enlarged, clinically palpable nodes in our setup, which are eventually reported as reactive hyperplasia. The high prevalence of other co-existing granulomatous infections like tuberculosis can also add to ambiguity of the palpable nodes. The incidence of co-existing granulomatous infection is 3 % in all neck dissection specimens over the entire spectrum of OSCC in our database.
Current imaging studies are not reliable enough to base neck dissection decisions on their findings. The clinical examination is still the widely used method to classify patients into N0 or N+. However, it has proven inadequate for the same by many authors with approximately 40 % error rates [16] . Clinical findings can be supplemented by imaging techniques, but they too have fallen short of expectations. Ultrasound is an easily available; affordable but highly operator dependent tool [17] that has been advocated by some authors for guided FNAC to augment accuracy [18] . CT and MR mainly rely on the size of the node along with other criteria like necrosis to assess the nodal involvement but size in itself is not pathognomonic for involvement, with a high error rate if used as the sole criteria to establish involvement [19] . These investigations also add further to the cost of treatment, which may not be possible in a resource-starved setup. PET and PET-CT have shown promising results but the cost at present is too high to become a standard investigation in every patient. SLNB is another option that can improve accuracy of nodal staging while avoiding over treating this patient population but is still being investigated by larger studies to determine its exact role [20, 21] .
Conclusion
The current methods of evaluation (clinical and imaging) are insufficient to reliably guide neck dissection decisions for buccal and alveolo-buccal cancer. The existing evidence, including this study, points to an increasing role of selective neck dissections over blanket use of comprehensive neck dissection in all patients with clinically palpable neck nodes. Skip metastasis were rare in this subset, with no isolated involvement of level IV or V seen in our study. The pattern of nodal involvement seen hints at feasibility of selective neck dissection, especially when the level I and II nodes are negative. This would enable majority of patients to avoid comprehensive neck dissection and its associated morbidities. There is an urgent need to device more accurate methods of assessment of neck nodes and the need for prospective RCT for selective versus comprehensive neck dissection in this subset of patients.
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